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L5 ANSWER 19 OF 22 MEDLINE 
AN 96103035 MEDLINE 
DN 96103035 

TI Role of endogenous bradykinin in human coronary vasomotor control, 
AU Groves P; Kurz S; Just H; Drexler H 

CS Medizinische Klinik III, Universitat Freiburg, Germany. 
SO CIRCULATION, (1995 Dec 15) 92 (12) 3424-30. 

Journal code: DAW. ISSN: 0009-7322. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) ^--^^Z^ 

LA English 

FS Abridged Index Medicus Journals; Priority Journals "sf^ v^^"" 

EM 199603 \ I 

AB BACKGROUND: Bradykinin is a potent vasodilator that acts through B2 kinin 
receptors to stimulate the release of endothelium-derived nitric oxide, 
prostacyclin, and hyperpolarizing factor. In this study, we investigated 
the contribution of endogenous bradykinin to vasomotor control in the 
human coronary circulation. METHODS AND RESULTS: The selective 
bradykinin B2 receptor antagonist 

HOE 140 was infused into the left main coronary artery (200 
micrograms /min 

for 15 minutes) in 15 patients without significant coronary stenoses. 
Epicardial responses were evaluated by quantitative coronary blood flow 
with a Doppler flow-velocity wire. Flow-dependent dilation (n = 10; 
intracoronary papaverine) and acetylcholine responses (n = 5) were 
assessed before and after HOE 140. After HOE 140, there was a reduction 

in 

luminal area in the proximal (P < .001), mid (P < .001), and distal (P < 
.05) coronary arteries. HOE 140 led to an increase in coronary vascular 
resistance (P < .001) and a decrease in coronary blood flow (P < .001). 
After bradykinin B2 receptor blockade, there was a reduction in 
flow-dependent dilation (23.4 +/- 6.9% to 3.9 +/- 6.0%, P < .001), the 
extent of which correlated with the degree of basal vasoconstriction 

after 

HOE 140 in the same vessel segment (P < .05), Acetylcholine responses 

were 

unchanged after HOE 140. CONCLUSIONS: The results of this study 
demonstrate for the first time a role for endogenous bradykinin in 
mediating normal vasomotor responses in resistance and epicardial 
coronary 

vessels under basal and flow-stimulated conditions in the human coronary 
circulation . 
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TI Captopril increases skin microvascular blood flow secondary to 
bradykinin, 

nitric oxide, and prostaglandins. 
AU Warren J B; Loi R K 

CS Department of Applied Pharmacology, National Heart and Lung Institute, 

London, United Kingdom. . 
SO FASEB JOURNAL, (1995 Mar) 9 (5) 411-8. 

Journal code: FAS. ISSN: 0892-6638. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 
LA English 

FS Priority Journals; Cancer Journals 
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ANSWER 333 OF 417 MEDLINE 
AN 75221359 MEDLINE 
DN 75221359 

TI Superior mesenteric blood flow in man following injection of bradykinin 

and vasopressin into the superior mesenteric artery. 
AU Norryd C; Dencker H; Lunderquist A; Olin T 
SO ACTA CHIRURGICA SCANDINAVICA, (1975) 141 (2) 119-28. 

Journal code: OKA. ISSN: 0001-5482. 
CY Sweden 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 197512 

AB The superior mesenteric blood flow was studied with a dye-dilution 

technique after catheterization of the superior mesenteric artery and 
vein. The investigation was performed in connection with portography in 

22 

patients with apparently normal small bowel function. Intra-arterial 
injection of 5, 10 or 20 mug bradykinin was followed within one minute by 
an increase, on the average, of 114, 176 and 223% respectively, in the 
superior mesenteric blood flow. The blood flow was dose-dependent in this 
range. The estimated vascular resistance decreased by 52, 61 and 67%, 
respectively. The portal venous pressure was increased slightly after 
intra-arterial injection, but the pressure was unchanged after 
intra-portal injection. Intra-arterial injection of bradykinin causes a 
highly improved venous phase at superior mesenteric angiography. This may 
be due not only to the increased flow but to some extent also to 
increased 

capillary permeability produced by bradykinin. Intra-arterial injection 

of 

0.125 and 0.250 lU of vasopressin decreased the superior mesenteric blood 
flow by 53 and 54%, respectively, within 3 minutes of the injection. The 
dye-dilution method used was not applicable to blood flow below a level 

of 

about 200 ml/min. Continuous infusion of 0.05 lU/min decreased the 
superior mesenteric blood flow by, on an average, 58%. The portal venous 
pressure was decreased by 25% after the intra-arterial injection, but no 
change in pressure was recorded after intra-portal administration. The 
clinical use of intra-arterial infusion of vasopressin during 
gastrointenstinal bleeding is discussed. 



9 ANSWER 2010 OF 2045 BIOSIS COPYRIGHT 2001 BIOSIS 
AN 1977:230308 BIOSIS 
DN BA64: 52672 

TI MORPHINE FAILS TO BLOCK THE DISCHARGES EVOKED BY INTRA 

ARTERIAL BRADY KININ IN DORSAL HORN NEURONS OF SPINAL CATS. 
AU PIERCEY M F; HOLLISTER R P 

SO NEUROPHARMACOLOGY, (1977) 16 (6), 425-429. 

CODEN: NEPHBW. ISSN: 0028-3908. 
FS BA; OLD 
LA Unavailable 

AB Microelectrodes were used to record the electrical activity of single 
neurons in the dorsal horn of spinal cats. Morphine (1-3 mg/kg i.v.) 
reduced the spontaneous and electrically-evoked discharges of dorsal horn 
neurons. Morphine reduced the excitatory discharges evoked by 
intra-arterial bradykinin in only 1 of 7 

neurons tested. Only a portion of morphine's analgesic activity resulted 
from a direct action on dorsal horn neurons. 
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9 ANSWER 2016 OF 2045 BIOSIS COPYRIGHT 2001 BIOSIS 
AN 1977:193564 BIOSIS 
DN BA64: 15928 

TI RESPONSES OF THORACIC DORSAL HORN INTER NEURONS TO CUTANEOUS STIMULATION 
AND TO THE ADMINISTRATION OF ALGOGENIC SUBSTANCES INTO THE' 
MESENTERIC ARTERY IN THE SPINAL CAT. 

AU GUILBAUD G; BENELLI B; BESSON J M 

SO BRAIN RES, (1977) 124 (3), 437-448. 
CODEN: BRREAP. ISSN: 0006-8993. 

FS BA; OLD 

LA Unavailable 

AB The effects of the injection of algogenic substances (bradykinin 

, acetylcholine) into the inferior mesenteric artery were studied at the 
thoracic level on 47 dorsal horn interneurons responding to cutaneous 
stimulation. Each unit was characterized by its electrophysiological 
properties and carefully located within the cord by extracellular 
injection of pontamine sky blue. Twenty cells, driven only by non-noxious 
cutaneous stimulation and mainly located in lamina IV, were not affected 
by the administration of algogenic substances. The activity of 
25/27 cells, excited by both non-noxious and noxious cutaneous 

stimulation 

and mainly located in lamina V, was strongly modified by nociceptive 
visceral stimulation, induced by bradykinin and acetylcholine: 
8/27 cells were activated, 14/27 were inhibited and 3/27 had a mixed 
inhibitory-excitatory response. It appeared that nociceptive visceral 
messages only project on dorsal horn cells receiving noxious cutaneous 
afferents. Viscerosomatic convergence seems only to concern nociceptive 
messages; this kind of convergence reinforces the hypothesis explaining 
referred pain from a neurophysiological point of view. 



L9 ANSWER 2028 OF 2045 BIOSIS COPYRIGHT 2001 BIOSIS 
AN 1977:122375 BIOSIS 
DN BA63: 17239 

TI SECRETORY AND MOTOR EFFECTS IN THE SUBM7\XILLARY GLAND OF THE RAT ON 

INTRA ARTERIAL ADMINISTRATION OF SOME POLY 

PEPTIDES AND AUTONOMIC DRUGS. 
AU THULIN A 

SO ACTA PHYSIOL SCAND, (1976) 97 (3), 343-348. 

CODEN: APSCAX. ISSN: 0001-6772. 
FS BA; OLD 
LA Unavailable 

AB Bradykinin, oxytocin, physalaemin and some autonomic drugs were 

injected into the common carotid artery. Physalaemin evoked secretion and 
a pressure rise in the submaxillary duct. A duct pressure rise could be 
elicited by bradykinin which did not evoke secretion. Autonomic 
blocking agents did not diminish secretion evoked by physalaemin and did 
not change pressure responses elicited by bradykinin or 
physalaemin. Neither secretion, nor duct pressure changes could be 
recorded after administration of oxytocin. Secretion evoked by 
autonomic drugs was mediated via cholinergic, .alpha.- and 
.beta. -adrenergic receptors, while motor effects were due to activation 

of 

cholinergic and . alpha . -adrenergic receptors. 



ANSWER 1038 OF 2045 BIOSIS COPYRIGHT 2001 BIOSIS 
AN 1993:582481 BIOSIS 
DN PREV1994 97 001851 

TI In vivo B-2-receptor-mediated negative chronotropic effect of 

bradykinin in canine sinus node . 
AU Ribuot, Christophe; Godin, Diane; Couture, Rejean; Regoli, Domenico; 

Nadeau, Reginald (1) 
CS (1) Res. Center, Hopital du Sacre-Coeur de Montreal, 5400 Gouin Blvd., 

Montreal, PQ H4J 1C5 Canada 
SO American Journal of Physiology, (1993) Vol. 265, No. 3 PART 2, pp. 

H876-H879. 

ISSN: 0002-9513 . 
DT Article 
LA English 

AB The chronotropic response to bradykinin (BK) injected into the 

sinus node artery was evaluated in anesthetized dogs. The animals (n = 

14) 

were vagotomized and pretreated with propranolol (1 mg/kg iv) to prevent 
baroreceptor-mediated effects. Dose-dependent decreases in heart rate 
(from 2.4 1.3% for 1 mu-g. of BK to 13.1 +- 3.7% for 10 mu-g of BK) , as 
well as a significant fall in systemic systolic and diastolic blood - 
pressures, were observed. Captopril (2 mg/kg iv) caused significant 
decreases in systolic (from 117 +- 11 to 77 +- 12 mmHg, P It 0.001) and 
diastolic (from 87 +- 8 to 52 +- 8 mmHg, P It 0.001) blood pressures but 
had no effect on heart rate. Converting-enzyme inhibition potentiated the 
BK-induced bradycardia. The new potent B-2-receptor antagonist, HOE 140 
(100 mu-g), significantly blocked the BK-induced chronotropic effect, 
whereas desArg-9-BK, a B-l-receptor agonist, was without effect. 
Prostaglandin involvement was excluded, since pretreatment with 
indomethacin did not prevent the bradycardia. In conclusion, in 
vivo BK induces a direct negative chronotropic effect, which is 
potentiated by converting-enzyme inhibition and is mediated by the 
B-2-receptors independently of the prostaglandins. 



ANSWER 1029 OF 2045 BIOSIS COPYRIGHT 2001 BIOSIS 
AN 1994:15933 BIOSIS 
DN PREV1994 97 028 933 

TI Purification of a vasoactive peptide related to lysyl-bradykinin 

from trout plasma. 
AU Conlon, J. Michael (1); Olson, Kenneth R. 

CS (1) Regulatory Peptide Cent., Dep. Biomed. Sci., Creighton Univ. Sch. 

Med., Omaha, NE 68178 USA 
SO FEES {Federation of European Biochemical Societies) Letters, (1993) Vol. 

334, No. 1, pp. 75-78. 

ISSN: 0014-5793. 
DT Article 
LA English 

AB Incubation of plasma from the steelhead trout, Oncorhynchus mykiss with 
porcine pancreatic glandular kallikrein generated bradykinin 
-like immunoreactivity . The primary structure of the immunoreactive 
peptide was established as: Lys-Arg-Pro-Pro-Gly-Trp-Ser-Pro-Leu-Arg . This 
sequence shows two amino acid substitutions (Phe-6 fwdarw Trp and Phe-9 
fwdarw Leu) compared with mammalian lysyl-bradykinin (kallidin). 
Bolus intraarterial injection of the purified peptide produced a 
strong and sustained vasopressor response in the unanaesthetized trout. 
The data demonstrate that the kallikrein-kinin system predates the 
appearance of tetrapods and suggest a role for this system in 
cardiovascular regulation in fish. 



7 ANSWER 264 OF 269 BIOSIS COPYRIGHT 2001 BIOSIS 
AN 1986:199721 BIOSIS 
DN BA81: 91021 

TI EFFECT OF VASOACTIVE PEPTIDES ON PROSTACYCLIN SYNTHESIS IN MAN. 

AU BARROW S E; DOLLERY C T; HEAVEY D J; HICKLING N E; RITTER J M; VIAL J 

CS DEP. CLINICAL PHARMACOLOGY, ROYAL POSTGRADUATE MED. SCH., LONDON W12 OHS . 

SO BR J PHARMACOL, (1986) 87 (1), 243-248. 

CODEN: BJPCBM. ISSN: 0007-1188. ' 
FS BA; OLD 
LA English 

AB 1 Bradykinin, angiotensin II, arginine vasopressin (AVP) or 

des-amino-D-arginine vasopressin (DDAVP) were administered by 
intravenous infusion to 10 healthy men. 2 The concentration of 
6-oxo-prostaglandin Fl. alpha. ( 6-oxo-PGFl . alpha .) , the stable hydrolysis 
product of prostacyclin {PGI2), was measured in plasma using gas 
chromatography/negative ion chemical ionisation mass spectrometry. 3 
Dose-related increases in plasma concenrations of 6-oxo-PGFl . alpha . 
occurred during administration of bradykinin (100-3200 ng kg-1 
min~l) . The concentrations of 6-oxo-PGFl . alpha . rose from baseline values 
in the range < 1.0-4.9 pg ml-1 to 24.9-47.6 pg ml-1 at maximum tolerated 
infusion rates. 4 There were no changes in the concentrations of 
6-oxo-PGFl. alpha, during administration of angiotensin II, AVP or DDAVP 

at 

infusion rates which caused haemodynamic changes. 



ANSWER 258 OF 269 BIOSIS COPYRIGHT 2001 BIOSIS 
AN 1986:337183 BIOSIS 
DN BA82: 51387 

TI VAGAL INVOLVEMENT IN THE PRESSOR RESPONSES TO CRANIAL ARTERY INFUSIONS OF 

BRADYKININ IN ANESTHETIZED GREYHOUNDS. 
AU WILKINSON D L; SCROOP G C 

CS DEP. PHYSIOLOGY, UNIV. ADELAIDE, ADELAIDE, SOUTH AUSTRALIA 5000. 
SO EUR J PHARMACOL, (1986) 123 (3), 409-414. 

CODEN: EJPHAZ. ISSN: 0014-2999. 
FS BA; OLD 
LA English 

AB In anaesthetised greyhounds, vertebral and carotid artery infusions of 
bradykinin increased blood pressure whereas intravenous 
infusions caused a decrease. With each route of administration, heart 

rate 

and cardiac output increased while total peripheral resistance fell. With 
cranial artery infusions, the consecutive pretreatments of propranolol, 
phentolamine and vagal cooling resulted in a progressive reduction in the 
heart rate responses and conversion of the pressor to depressor 
responses . 

The responses to intravenous infusions of bradykinin 

were little changed. In contrast, when the initial pretreatment was 
interruption of vagal transmission, cranial artery infusions of 
bradykinin were at once depressor and the depressor response to 
intravenous infusions immediately enhanced. Subsequent propranolol 
and phentolamine were without further effect on the blood pressure 
responses although propranolol did reduce the tachycardia responses. It 

is 

concluded that while the tachycardia induced by cranial artery infusions 
of bradykinin has both cardiac sympathetic and vagal withdrawal 
components, the hypertensive action is mediated by an increase in cardiac 
output due largely to withdrawal of cardiac vagal tone. 



ANSWER 249 OF 269 BIOSIS COPYRIGHT 2001 BIOSIS 
AN 1988:109697 BIOSIS 
DN BA85: 55167 

TI INCREASED SKIN LYMPH PROTEIN CLEARANCE AFTER A 6-H ARTERIAL 

BRADYKININ INFUSION. 
AU MULLINS R J; HUDGENS R W 

CS DEP. SURG., UNIV. LOUISVILLE, LOUSIVILLE, KY . 40202. 
SO AM J PHYSIOL, (1987) 253 (6 PART 2), H1462-H1469. 

CODEN: AJPHAP. ISSN: 0002-9513. 
FS BA; OLD 
LA English 

AB When bradykinin (0.15-0.28 .mu. .cntdot. kg-1 . cntdot . min-1) 

was infused into both femoral arteries of 11 anesthetized dogs, skin 

lymph 

flows increased by 25-371% within 2 h, and mean lymph protein 
concentrations increased by one-third. To determine whether, in addition 
to the initial increase in permeability, a 6.5- to 10-h bradykinin 
infusion caused a sustained effect, the bradykinin infusion into 
one hindpaw was stopped after 2 h (2HR) , whereas the contralateral 
hindpaw 

was infused continuously (CONT) . Two hours after the bradykinin 
infusion was stopped. Ringer lactate equal to 10% of the dog's body 
weight 

was given intravenously to further increase lymph flow. After Ringer 
lactate infusion, increase in lymph protein clearance fromthe CONT 
hindpaws wasgreater than that from the 2HR hindpaws (change is clearance 
from before Ringer lactate infusion final: 2HR, 6.9 . +- . 1.4 to 8.8 . -f- . 
1.1; CONT, 23.4 . +- . 2.5 to 40.2 . +- , 4.8 .mu.l/min). In the final lymph 
samples of the CONT, but not 2HR, hindpaws, the lymph-to-plasma ratio 

for 

immunoglobulin G and immunoglobulin M divided by the albumin 
lymph-to-plasma ratio exceeded the value of these ratios in the base-line 
samples. An intravenous bolus of Evans blue dye was given < 2 h 
before the end of the experiment. The concentrations of dye in the final 
lymph samples wee greater in CONT hindpaws (12.6 . +- . 3.7% plasma 
equivalents) than in the 2HR hindpaws (1.1 . +- . 0.5%). A continuous 6.5- 
to 10-h intra-arterial bradykinin infusion produced a sustained 
increase of transvascular protein clearance in skin that is consistent 
with a sustained increased in microvascular membrane permeability. 



WER 247 OF 269 BIOSIS COPYRIGHT 2001 BIOSIS 
AN 1988:136688 BIOSIS 
DN BA85: 71515- 

TI BRADYKININ-STIMULATED PROSTAGLANDIN SYNTHESIS IN CONSCIOUS 
RABBITS. 

AU WARREN J B; RITTER J M; HICKLING N E; BARROW S E 

CS DEP. CLINICAL PHARMACOL., ROYAL POSTGRADUATE MED. SCH., DUCANE ROAD, 

LONDON W12 OHS. 
SO BR J PHARMACOL, (1987) 92 (4), 895-900. 

CODEN: BJPCBM. ISSN: 0007-1188. 
FS BA; OLD 
LA English 

AB 1 Bradykinin was infused intravenously into conscious rabbits to 

determine its effect on the concentration of prostaglandins in plasma. 
6_0xo-prostaglandin (PG) Fl. alpha., the stable hydrolysis product of 
prostacyclin, and 13 , 14-dihydro-15-oxo-PGF2 . alpha . , a metabolite derived 
from PGE2 and PGF2. alpha., were measured by gas chromatography-electron 
capture mass spectrometry. 2 Incremental infusions of bradykinin 
{0.4-3.2 .mu.g kg-1 min-1) increased plasma concentrations of both 
6_oxo-PGFl . alpha, and 13, 14-dihydro-15-oxo-PGF2 . alpha . . 3 Aspirin (10 mg 
kg-1, i.v.) inhibited bradykinin-stimulated 6-oxo-PGFl . alpha . 
and 13, 14-dihydro-15-oxo-PGF2 . alpha . synthesis at 30 min at 6 h. At 24 h, 
the mean bradykinin-stimulated 13, 14-dihydro-15-oxoPGF2 . alpha . 
concentration was 66% of its original value, whilst 6-oxo-PGFl . alpha . 
remained substantially inhibited. 4 The different rates of recovery of 
bradykinin-stimulated production of the two prostaglandins after 
inhibition by aspirin suggests that intravenous 

bradykinin stimulates prostacyclin and PGE2/PGF2 . alpha . production 
in distinct cell populations which synthesize cyclo-oxygenase at 
different 

rates . 



ANSWER 231 OF 269 BIOSIS COPYRIGHT 2001 BIOSIS 
AN 1989:341112 BIOSIS 
DN BA88: 44112 

TI INHIBITION OF BRADYKININ- INDUCED BRONCHOCONSTRICTION IN THE 

GUINEA-PIG BY A SYNTHETIC B-2 RECEPTOR ANTAGONIST. 
AU JIN L S; PAGE C P; SCHACHTER M 

CS DEP. OF PHARMACOL., KING'S COLL., CHELSEA CAMPUS, UNIV. OF LONDON, 
MANRESA 

RD., SW3 6LX. 
SO BR J PHARMACOL, (1989) 97 (2), 598-602. 

CODEN: BJPCBM. ISSN: 0007-1188. 
FS BA; OLD 
LA English 

AB 1 Intravenous bradykinin (Bk) elicited 

bronchoconstriction in the anaesthetized ventilated guinea-pig which was 
not mimicked by the Bl receptor agonist, des-Arg9-Bk. 2 Bradykinin 
-induced bronchoconstriction was inhibited by the B2 receptor antagonist 
B4881, but not by the Bl receptor antagonist des-Arg9-Leu8-Bk . The effect 
of B4881 was short-lived. 3 The B2 receptor antagonist as B4881 was 
selective for bradykinin as B4881 did not significantly inhibit 
bronchoconstriction induced by i.v. bombesin, platelet activating factor, 
acetylcholine, histamine or vagal stimulation. 4 These results suggest 
that bradykinin-induced bronchoconstriction in the guinea-pig is 
via activation of a B2 receptor population and that B4881 is a selective 
B2 antagonist that may be useful for investigating the involvement of 
bradykinin in the lung. 
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L7 ANSWER 227 OF 269 BIOSIS COPYRIGHT 2001 BIOSIS 
AN 1990:25213 BIOSIS 
DN BA89: 12179 

TI MODULATION OF THE VASODEPRESSOR ACTIONS OF ACETYLCHOLINE 

BRADYKININ SUBSTANCE P AND ENDOTHELIN IN THE RAT BY A SPECIFIC 
INHIBITOR OF NITRIC OXIDE FORMATION. 

AU WHITTLE B J R; LOPEZ-BELMONTE J; REES D D 

CS DEP. PHARMACOLOGY, WELLCOME RES. LAB., LANGLEY COURT, BECKENHAM, KENT BR3 
3BS . 

SO BR J PHARMACOL, (1989) 98 (2), 646-652. 

CODEN: BJPCBM. ISSN: 0007-1188. 
FS BA; OLD 
LA English 

AB The effects of the specific inhibitor of nitric oxide (NO) formation, 
NG-monomethyl-L-arginine (L-NMMA) , on resting systemic arterial blood 
pressure (BP) and on the actions of both endothelium-dependent and 
endothelium-independent vasodilators were investigated in the 
anaesthetized, normotensive rat. Intravenous administration of 
L-NMMA (12.5-50 mg kg-1; 47-188 .mu.mol kg-1) but not its enantiomer, 
D-NMMA, induced a dose-related increase in BP, which was reversed by the 
intravenous administration of L-arginine (150-600 .mu.mol kg-1), 
but not D-arginine. The vasodepressor responses to intravenous 
administration of the endothelium-dependent vasodilators, acetylcholine, 
bradykinin and substance P were significantly inhibited by L-NMMA 
(94 and 188 .mu.mol kg-1 i.v.), but not by D-NMMA. The inhibition by 
L-NMMA of these vasodepressor responses was reversed by administration of 
L-arginine, but not D-arginine. Endothelin (ET-1) induced dose-related 
vasodepressor responses following bolus intravenous 

administration, which were significantly inhibited by L-NMMA but not by 
D-NMMA. This inhibition was reversed by administration of L-arginine. The 
vasodepressor effects of the endothelium-independent vasodilators, 
glyceryl trinitrate or prostacyclin, were not significantly inhibited by 
L-NMMA. These findings with L-NMMA suggest that resting blood pressure in 
the rat is modulated by endogenous NO biosynthesis and that 
endothelium-dependent vasodilators act through the formation of 
endogenous NO to exert their actions in vivo. 
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DN BA90: 72362 

TI ROLE OF BRADYKININ IN THE REGULATION OF BLOOD PRESSURE AND RENAL 

BLOOD FLOW IN DOCA-SALT HYPERTENSIVE RATS. 
AU SEINO M; ABE K; NUSHIRO N; OMATA K; KASAI Y; TSUNODA K; K7\NAZAWA M; 

YOSHIDA K; YOSHINAGA K 
CS THE SECOND INTERN. MED., YOHOKU UNIV. SCH. MED., 1-1 SEIRYOCHO, SENDAI 

980, JAPAN. 
SO J HYPERTENS, (1990) 8 (5), 411-416. 

CODEN: J0HYD3. ISSN: 0263-6352. 
FS BA; OLD 
LA English 

AB We examined the role of bradykinin in the onset and/or the 

maintenance of blood pressure and renal blood flow in deoxycorticosterone 
acetate {DOCA)-salt hypertension rats by using a competitive antagonist 

of 

bradykinin [Arg-Pro-Hyp-Gly-Thi-Ser-Dphe-Thi-Arg; Hyp, 
L-4-hydroxyproline; Thi, . beta . - ( 2-theinyl-L-alanine ) ] . The 
intravenous injection of the bradykinin antagonist {25, 

50, and 100 .mu.g) produced an increase in mean arterial pressure in all 
rats treated with tap water, 1% NaCl and DOCA + 1% NaCl . However, the 
magnitude of the increase in mean arterial pressure was significantly 
lower in the DOCA-hypertensive rats than in two groups of rats drinking 
tap water and 1% NaCl after 4 and 6 weeks, but there was no significant 
difference after 2 weeks. The bradykinin antagonist induced a 
decrease in renal blood flow in all rats. However, the extent of the fall 
in renal blood flow was reduced in the DOCA-hypertensive rats compared 
with the control rats drinking tap water. These results suggest that 
endogenous bradykinin is depressed in the established phase of 
hypertension in DOCA-hypertensive rats. It is also suggested that 
endogenous bradykinin may counteract the elevation of vascular 
resistance in the early stages of this model. 



ANSWER 208 OF 269 BIOSIS COPYRIGHT 2001 BIOSIS 
AN 1991:347676 BIOSIS 
DN BA92: 47051 

TI THE ACTIONS OF BRADYKININ AND LYSINE BRADYKININ ON 

TRACHEAL BLOOD FLOW AND SMOOTH MUSCLE IN ANESTHETIZED SHEEP. 
AU CORFIELD D R; WEBBER S E; HANAFI Z; WIDDICOMBE J G 

CS DEP. PHYSIOL., ST. GEORGE'S HOSPITAL MED. SCH., CRANMER TERRACE, LONDON 
SW17 ORE. 

SO PULM PHARMACOL, (1991) 4 (2), 85-90. 

CODEN: PUPHEX. ISSN: 0952-0600. 
FS BA; OLD 
LA English 

AB The actions of bradykinin and the related compound lys- 

bradykinin have been studied on the tracheal circulation and 
tracheal smooth muscle of the sheep. Cranial tracheal arteries of ten 
anaesthetised and paralysed sheep were isolated and perfused at systemic 
arterial pressure; arterial inflow was measured with an electromagnetic 
flow probe. Tracheal smooth muscle tone was assessed by measuring the 
external diameter of the cranial trachea. Close arterial injection of 
bradykinin and lys-bradykinin (0.1 to 1000 pmoles) 

produced potent dose-dependent falls in tracheal vascular resistance: for 
bradykinin a maximum fall of -56.4% (52.3-60.5%, 95% confidence 
interval) and for lys-bradykinin -52.8% (46.5-59.1%). The ED50 
values were 0.69 (0.51-1.32) and 1.46 (1.19-2.28) pmoles respectively. 
Small and inconsistent relaxation of tracheal smooth msucle was seen with 
the higher doses (> 1.9 pmoles) of both kinins. Intravenous 
indomethacin (5mg.cntdot.kg-l) increased in vasodilation produced by 
bradykinin and lys-bradykinin. Oxyhaemoglobin (4 .mu.m 
at 0.35ml.cntdot.min-l) infused into the tracheal circulation almost 
abolished the responses to bradykinin and methacholine . The 
results indicate that in the sheep trachea bradykinin has little 
action on airway smooth muscle but is a potent dilator of the 
vasculature; 

bradykinin and lyis-bradykinin are of similar potency 

suggesting the action may be via B2 receptors. While the vascular 

responses may be modulated by vasoconstrictor cyclo-oxygenase products 

the 

vasodilation is likely to be endothelium-dependent and not 
pros tanoid-media ted. 
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DN BA92: 49894 

TI INTERACTION OF BRADYKININ AND ANGIOTENSIN IN THE REGULATION OF 

BLOOD PRESSURE IN CONSCIOUS RATS. 
AU VAN DEN BUUSE M; KERKHOFF J 

CS MARION MERRELL DOW RES. INST., STRASBOURG RES. CENT., 16 RUE D'ANKARA, 

67 009 STRASBOURG CEDEX, FR . 
SO GEN PHARMACOL, (1991) 22 (4), 759-762. 

CODEN: GEPHDP. ISSN: 0306-3623. 
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AB 1. The interaction between bradykinin (BK) and the 

renin-angiotensin system was studied in conscious, catheterized rats. 2. 
Intravenous injection of BK induced dose-dependent decreases in 
blood pressure in normotensive Wistar and Wistar-Kyoto rats and 
spontaneously hypertensive rats. Pretreatment with the 

angiotensin-converting enzyme (ACE) inhibitor captopril markedly enhanced 
the effect of BK, such that the dose-response curve shifted significantly 
to the left in all three strains. 3 . In a second series of experiments, 
captopril did not change basal blood pressure, but blocked the pressor 
response to angiotensin I ( AI ) , but not angiotensin II (All). 4. The 
partial agonist Starl-Ala8-angiotensin II (SAR) increased blood pressure 
and blocked the pressor response to subsequent All treatment. 5. After 
pretreatment with BK (50 .mu.g/kg), captopril evoked a decrease in blood 
pressure, while still blocking the effect of AI. 6. After pretreatment 
with BK, SAR decreased blood pressure, while still antagonizing the 
action of All. 7. These results suggest that ACE plays a role in the 
inactivation of circulating BK in normotensive and hypertensive rats. 
Conversely, BK can influence the activity of the renin-angiotensin 
system, 

probably by interacting with ACE. 
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AB We investigated the effects of an intravenous {pentobarbital 

sodium) and an inhalational (halothane) general anesthetic on guanosine 
3 ',5* -cyclic monophosphate- (cGMP) mediated pulmonary vasodilation 
compared with responses measured in the conscious state. Multipoint 
pulmonary vascular pressure-flow plots were generated in the same nine 
dogs in the fully conscious state, during pentobarbital sodium anesthesia 
(30 mg/kg iv) , and during halothane anesthesia (.apprx. 1.2% end tidal). 
Continuous intravenous infusions of bradykinin (2 

.mu.g .cntdot. kg-1 . cntdot . min-1) and sodium nitroprusside (5 .mu.g 
.cntdot. kg-1 .cntdot. min-1) were utilized to stimulate 
endothelium-dependent and -independent cGMP-mediated pulmonary 
vasodilation, respectively. In the conscious state, both 
bradykinin and nitroprusside decreased {P < 0.01) the pulmonary 
vascular pressure gradient (pulmonary arterial pressure - pulmonary 
arterial wedge pressure) over the entire range of flows studied; i.e., 
bradykinin and nitroprusside caused active flow-independent 
pulmonary vasodilation. Pulmonary vasodilator responses to 
bradykinin (P < 0.01) and nitroprusside (P < 0.05) were also 
observed during pentobarbital anesthesia. In contrast, during halothane 
anesthesia, the pulmonary vasodilator responses to both bradykinin 
and nitroprusside were abolished. These results indicate that, compared 
with the conscious state, cGMP-mediated pulmonary vasodilation is 
preserved during pentobarbital anesthesia but is abolished during 
halothane anesthesia. 
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AB Inhibition of intrarenal neutral endopeptidase 24:11 (NEP) increases the 
natriuretic response in infused atrial natriuretic peptide (ANP) . In 
various models of canine heart failure, angiotensin and kinins have been 
shown to modulate ANP and (or) NEP activity. In the present study, we 
examined possible modulators of NEP activity in normal dogs by infusing 
various agents into the left renal artery (or by denervating the left 
kidney) and comparing the response of this kidney with that of the 
contralateral one following the combined intravenous infusion of 
Squibb 28603 (a potent NEP inhibitor) and ANP (75 ng cntdot kg-1 cntdot 
min-1) . Four dogs received angiotensin (1.5 ng cntdot kg-1 cntdot min-1) 
into the left renal artery, 8 dogs received saralasin (5 mu-g/min) , 5 

dogs 

received noradrenaline (2 mu-g/min) , and 6 dogs received 

bradykinin (3 mu-g/min) . Five dogs underwent left renall 

denervation. Angiotensin inhibited sodium excretion following the NEP 

inhibitor alone and after the NEP inhibitor plus ANP. Saralasin augmented 

the natriuretic response. None of the other protocols influenced sodium 

excretion. We conclude that angiotensin may modulate either the enzymatic 

degradation of ANP or influence its renal tubular effects. 
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AB Background: It is now well established that wide dynamic range neurons 
(WDR) can possess widespread cutaneous inhibitory receptive fields, as 
well as excitatory receptive fields, in specific regions of the body. The 
ability of ketamine to depress the excitatory responses of spinal WDR 
neurons indicates that the analgesia produced by this agent may be a 
result, in part, of this spinal action. The primary purpose of this study 
was to investigate the effects of ketamine on the WDR propriospinal 
inhibitory mechanism that is induced by a bradykinin (BK) 
injection as a noxious test stimuli. Methods: In decerebrate, spinal 
cord-transected cats (L1-L2), the effects of a low (0.5 mg cntdot kg-1, 
intravenous) and a high (10 mg cntdot kg-1, intravenous) 
dose of ketamine on the neuronal activity of spinal dorsal horn WDR 
neurons evoked by femoral artery injection of BK (10 mu-g) was examined. 
Extracellular activity was recorded from single WDR neurons that 

responded 

to noxious and innocuous stimuli applied to the cutaneous receptive field 
on the foot pads of the left hind paw. Results: After ipsilateral BK 
administration, the activity of the WDR neurons was found to be increased 
(excited) in all ten neurons that were examined. In contrast, the 
activity 

of these neurons was found to be decreased (inhibited) in five of these 
ten neurons after BK administration into the contralateral femoral 
artery. 

The 10 mg cntdot kg-1 dose of ketamine significantly suppressed the 
excitatory activity observed in all 15 of the WDR neurons examined. A 
comparison of the effects produced by the 0 . 5 mg cntdot kg-1 and the 

10 -mg 

cntdot kg-1 intravenous doses reveals that the amount of 
suppression was dose-related. In addition, the inhibitory WDR neuronal 
activity induced by contralateral BK injection was also significantly 
reduced by both the 0.5- and the 10-mg cntdot kg-1 doses of ketamide. 
Conclusions: These results indicate that this reduction of excitatory and 
inhibitory responses of WDR neurons after noxious stimulation is likely 

to 

be the fundamental basis for the spinal cord component of 
ketamine-induced 
analgesia . 
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TI Modification of the renal response to endopeptidase inhibition and atrial 

natriuretic peptide infusion in normal dogs. 
AU Levy, Mortimer (1) ; Cernacek, Peter 

CS (1) Dep. Physiol., McGill Univ., 3655 Drummond St., Rm. 1228, Montreal, 
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AB Inhibition of intrarenal neutral endopeptidase 24:11 (NEP) increases the 
natriuretic response in infused atrial natriuretic peptide (ANP) . In 
various models of canine heart failure, angiotensin and kinins have been 
shown to modulate ANP and (or) NEP activity. In the present study, we 
examined possible modulators of NEP activity in normal dogs by infusing 
various agents into the left renal artery (or by denervating the left 
kidney) and comparing the response of this kidney with that of the 
contralateral one following the combined intravenous infusion of 
Squibb 28603 (a potent NEP inhibitor) and ANP (75 ng cntdot kg-1 cntdot 
min-1) . Four dogs received angiotensin (1.5 ng cntdot kg-1 cntdot min-1) 
into the left renal artery, 8 dogs received saralasin (5 mu-g/min) , 5 

dogs 

received noradrenaline (2 mu-g/min) , and 6 dogs received 

bradykinin (3 mu-g/min) . Five dogs underwent left renall 

denervation. Angiotensin inhibited sodium excretion following the NEP 

inhibitor alone and after the NEP inhibitor plus ANP. Saralasin augmented 

the natriuretic response. None of the other protocols influenced sodium 

excretion. We conclude that angiotensin may modulate either the enzymatic 

degradation of ANP or influence its renal tubular effects. 
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AB We used Evans blue dye to assess the effects of bradykinin on 

vascular extravasation in nasal mucosa of pathogen-free F344 rats. There 
was a dose-dependent increase in Evans blue extravasation when 
bradykinin was delivered by topical instillation in the nose 
(doses, 25-100 nmol) . Only the highest intravenous doses (2 and 
5 mu-mol/kg) of bradykinin caused increased extravasation. When 
bradykinin was delivered by either route, its effect on 
extravasation was exaggerated by pharmacological inhibition of the 

enzymes 

neutral endopeptidase (NEP) and kininase II ( angiotensin-converting 
enzyme 

(ACE)). When bradykinin was instilled locally, the effect of NEP 
inhibition was predominant; when bradykinin was injected 
intravenously, the effect of ACE inhibition was predominant. The 
mechanism 

of extravasation also varied with the mode of bradykinin 

delivery: when bradykinin was instilled locally in the nose, the 

selective neurokinin-1 (NK-l) receptor antagonist CP-96, 345 markedly 

inhibited the response, whereas it had no effect on Evans blue 

extravasation when bradykinin was injected intravenously. We 

conclude that bradykinin causes dose-related increases in Evans 

blue dye extravasation in the nose and that these effects are exaggerated 

when NEP and ACE are inhibited. Topically instilled bradykinin 

causes vascular extravasation to a large extent" via NK-1 receptor 

stimulation, thus suggesting a major role for tachykinins released from 

sensory nerve endings. 
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AB We examined the mechanisms of bradykinin-induced airway 

microvascular leakage in guinea pig airways by measuring extravasation of 

Evans blue dye. Animals were pretreated with propranolol (1 mg/kg, 

intravenous) and atropine (1 mg/kg, intravenous) to 

block the beta-adrenergic and muscarinic responses, respectively. 

Bradykinin (250 nmol) instillation into airways significantly 

increased the leakage of dye in the trachea, main bronchi, and 

intrapulmonary airways to the same degree. The bradykinin 

B-2-receptor antagonist HOE140 (500 nmol/kg, intravenous) did 

not alter basal leakage but almost completely inhibited bradykinin 

-mediated leakage. By contrast, the neurokinin NK-1 antagonist FK888 (10 

mg/kg, intravenous) partially inhibited bradykinin 

-induced leakage in trachea (p It 0.01) and main bronchi (p It 0.01), but 
had no significant effect on intrapulmonary airways. Indomethacin (5 
mg/kg, intravenous) had no effect on the plasma leakage after 
instilled bradykinin. We concluded that the airway inflammatory 
response to bradykinin administered directly into the airways is 
mediated by bradykinin B-2 receptors and partially mediated by 
tachykinin release from sensory nerve terminals, whereas cyclooxygenase 
products have no important role in the response. In the central airways, 
the contribution of sensory neuropeptides to the bradykinin 
response is greater than that caused by direct stimulation of the B-2 
receptor on the endothelium at the postcapillary venule of the bronchial 
circulation. In contrast, in the peripheral airways, the contribution of 
direct B-2-receptor stimulation on the airway vasculature is greater than 
that involving sensory neuropeptides. 
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AB 1. The role of bradykinin B-1 receptors in the thermal 

hyperalgesia following unilateral ultra-violet (u.v. ) irradiation of the 
hindpaw of rats has been investigated. 2. In non-irradiated (naive) 
animals the B-1 receptor agonist des-Arg- 9 -bradykinin and 
bradykinin (BK) (up to 1 mu-mol kg-1 i.v.) had no effect on 
withdrawal latency to a noxious heat stimulus when administered 60 min 
before testing. 3. Following exposure of one hindpaw to strong u.v. 
irradiation the withdrawal latency of the u.v. -treated paw to radiant 
noxious heat fell by a maximum of 50% after 48 h. There was no reduction 
in latency in the contralateral paw. 4. des-Arg-9-BK (1-100 nmol kg-1 
i.v.) administered 24 h after u.v. exposure caused a further 
dose-dependent fall (50 +- 4% reduction from saline injected animals at 
100 nmol kg-1 i.v.) in withdrawal latency in the u.v. -treated paw when 
measured 60 min after injection. The withdrawal latency of the 
contralateral paw was also reduced but to a lesser extent following 
des-Arg-9-BK (100 nmol kg-1 i.v.) with a maximum reduction of 19 +- 3%. 

5. 

Bradykinin also induced a further reduction in withdrawal latency 
(33 +- 5% reduction at 1 mu-mol kg-1) although it was not as effective as 
des-Arg- 9-BK. Bradykinin did not reduce the withdrawal latency 
in the contralateral paw. 6. The hyperalgesic action of both des-Arg-9-BK 
{10 nmol kg-1 i.v.) and bradykinin (100 nmol kg-1 i.v.) were 
antagonized by the B-1 receptor antagonist, des-Arg-9, Leu-8-BK (200 nmol 
kg-1 i.v.) but not by the B-2 receptor antagonist, HOE 140 (0.5 mu-mol 
kg-1 i.v.). 7. The results suggest that in conditions of inflammatory 
hyperalgesia bradykinin B-1 receptors are induced both locally 
and distant to the inflamed area, activation of which leads to further 
thermal hyperalgesia. In addition, in these conditions bradykinin 
appears to act predominantly via B-1 receptors, presumably after 
degradation to des-Arg-9-BK . 
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AB An interactive blood-brain barrier (BBB) 

helps regulate the passage of peptides from the periphery to the 

CNS and from the CNS to the periphery. Many peptides cross the 

BBB by simple diffusion, mainly explained by their lipophilicity and 

other 

physicochemical properties. Other peptides cross by saturable 

transport systems. The systems that transport peptides into or 

out of the CNS can be highly specific, transporting MIF-1 but not 

Tyr-MIF-1, PACAP38 but not PACAP27, IL-1 but not IL-2, and leptin but not 

the smaller ingestive peptides NPY, orexin A, orexin B, CART 

(55-102 [Met (O) (67) ]) , MCH, or AgRP ( 83-132 ) . Although the peptides 

EGF and TGF-alpha bind to the same receptor, only EGF enters by a rapid 

saturable transport system, suggesting that receptors and transporters 

can 

represent different proteins. Even the polypeptide NGF enters faster than 
its much smaller subunit beta-NGF. The saturable transport of some 
compounds can be upregulated, like TNF-alpha in EAE (an animal model of 
multiple sclerosis) and after spinal cord injury, emphasizing the 
regulatory role of the BBB. As has been shown for CRH, saturable 
transport 

from brain to blood can exert effects in the periphery. Thus, the BBB 
plays a dynamic role in the communication of peptides between 
the periphery and the CNS. 
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AB Most neuropeptides are known to occur both in the central nervous system 
and in blood. This, as well as the occurrence of central nervous 
peptide effects after peripheral administration, show the 
importance of studying the relationships between the peptides in 
the two compartments. For many peptides, such as the 
enkephalins, TRH, somatostatin and MIF-1, poor penetration of the 
blood-brain barrier was shown. In other cases, 

including beta-endorphin and angiotensin, peptides are rapidly 
degraded during or just after their entry into brain or cerebrospinal 
fluid. Some peptides, such as insulin, delta-sleep-inducing 
peptide, and the lipotropin-derived peptides, enter the 
cerebrospinal fluid to a slight or moderate extent in the intact form. 
Many peptide hormones, such as insulin, calcitonin and 

angiotensin, act directly on receptors in the circumventricular organs, 
where the blood-brain barrier is absent. 

Oxytocin, vasopressin, MSH, and an MSH-analog alter the properties of the 
blood-brain barrier, which may result in 

altered nutritient supply to the brain. In conclusion, the diffusion of 
most peptides across the brain vascular endothelium seems to be 
severely restricted. There are, however, several alternative routes for 
peripheral peptides to act on the central nervous system. The 
blood-brain barrier is a major obstacle for 

the development of pharmaceutically useful peptides, as in the 
case of synthetic enkephalin-analogs . 
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AB Kinins, including bradykinin and kallidin, are peptides that are 

produced and act at the site of tissue injury or inflammation. They 
induce 

a variety of effects via the activation of specific Bl or B2 receptors 
that are coupled to a number of biochemical transduction mechanisms. In 
the periphery the actions of kinins include vasodilatation, increased 
vascular permeability and the stimulation of immune\ cells and 
peptide-containing sensory neurones to induce pain and a number of 
neuropeptide-induced reflexes. Mechanisms for kinin synthesis are also 
present in the CNS where kinins are likely to initiate a similar cascade 
of events, including an increase in blood flow and plasma leakage. Kinins 
are potent stimulators of neural and neuroglial tissues to induce the 
synthesis and release of other pro-inflammatory mediators such as 
prostanoids and cytotoxins (cytokines, free radicals, nitric oxide) . 

These 

events lead to neural tissue damage as well as long lasting disturbances 
in blood-brain barrier function. Animal 

models for CNS trauma and ischaemia show that increases in kinin activity 
can be reversed either by kinin receptor antagonists or by the inhibition 
of kinin production. A number of other central actions have been 
attributed to kinins including an effect on pain signalling, both within 
the brain (which may be related to vascular headache) and within the 
spinal dorsal horn where primary afferent nociceptors can be stimulated. 
Kinins also appear to play a role in cardiovascular regulation especially 
during chronic spontaneous hypertension. Presently, however, direct 
evidence is lacking for the release of kinins in pathophysiological 
conditions of the CNS and it is not known whether spinal or central 
neurones, other than afferent nerve terminals, are sensitive to kinins. A 
more detailed examination of the effects of kinins and their central 
pharmacology is necessary. It is also important to determine whether the 
inhibition of kinin activity will alleviate CNS inflammation and whether 
kinin receptor antagonists are useful in pathological conditions of the 
CNS. 
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AB Successful drug development requires not only optimization of specific 
and 

potent pharmacological activity at the target site, but also efficient 
delivery to that site. Many promising new peptides with novel 
therapeutic potential for the treatment of AIDS, cardiovascular diseases, 
and CNS disorders have been identified, yet their clinical utility has 
been limited by delivery problems. Along with metabolism, a major factor 
contributing to the poor bioavailability of peptides is thought 
to be inefficient transport across cell membranes. At the present time, 
the reasons for this poor transport are poorly understood. To explore 

this 

problem, we have designed experiments focused on determining the 
relationship between peptide structure and peptide 

transport across various biological membranes both in vitro and in vivo. 
Briefly, peptides that varied systematically in chain length, 
lipophilicity, and amide bond number were prepared. Permeability results 
with these solutes support a model in which the principal determinant of 
peptide transport is the energy required to desolvate the polar 
amides in the peptide for the peptide to enter and 
diffuse across the cell membrane. Further impacting on peptide 
permeability is the presence of active, secretory transport systems 
present in the apical membrane of intestinal epithelial and brain 
endothelial cells. In Caco-2 cell monolayers, a model of the human 
intestinal mucosa, this pathway displayed substrate specificity, 
saturation, and inhibition. Similar results have been shown in vivo in 
both rat intestinal and blood-brain barrier 

absorption models. The presence of such systems serves as an additional 
transport barrier by returning a fraction of absorbed peptide 
back to the lumen. 
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AB The presence of the blood-brain barrier 

(BBB) , reduces the brain uptake of many drugs, peptides and 

other solutes from blood. Strategies for increasing the uptake of drugs 

and peptide-based drugs include; structural modifications to 

increase plasma half-life; improving passive penetration of the BBB by 

increasing the lipophilicity of the molecule; designing drugs which react 

with transporters present in the BBB; and reducing turnover and efflux 

from the central nervous system (CNS) . 
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AB Rational drug design and the targeting of specific organs has become a 
reality in modern drug development, with the emergence of molecular 
biology and receptor chemistry as powerful tools for the pharmacologist. 

A 

greater understanding of peptide function as one of the major 
extracellular message systems has made neuropeptides an important target 
in neuropharmaceutical drug design. The major obstacle to targeting the 
brain with therapeutics is the presence of the blood- 
brain barrier (BBB) , which controls the concentration 
and entry of solutes into the central nervous system. Peptides 
are generally polar in nature, do not easily cross the blood- 
brain barrier by diffusion, and except for a small 
number do not have specific transport systems. Peptides can also 
undergo metabolic deactivation by peptidases of the blood, brain and the 
endothelial cells that comprise the BBB. In this review, we discuss a 
number of the recent strategies which have been used to promote 
peptide stability and peptide entry into the brain. In 

addition, we approach the subject of targeting specific transport systems 
that can be found on the brain endothelial cells, and describe the 
limitations of the methodologies that are currently used to study brain 
entry of neuropharmaceuticals . 
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AB Lipid-soluble small molecules with a molecular mass under a 400-600-Da 
threshold are transported readily through the blood- 
brain barrier in vivo owing to lipid-mediated transport . 
However, other small molecules lacking these particular molecular 
properties, antisense drugs, and peptide-based pharmaceuticals 
generally undergo negligible transport through the blood- 
brain barrier in pharmacologically significant amounts. 
Therefore, if present day CNS drug discovery programs are to avoid 
termination caused by negligible blood-brain 

barrier transport, it is important to merge CNS drug discovery and 
CNS drug delivery as early as possible in the overall CNS drug 
development 

process. Strategies for special formulation that enable drug transport 
through the blood-brain barrier arise from 
knowledge of the molecular and cellular biology of blood- 
brain barrier transport processes. 
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AB INTRODUCTION: Cereport (RMP-7) is a novel bradykinin agonist which is 

being developed as a modulator of the blood-brain barrier (BBB) . In order 
to investigate the pharmacokinetics of carboplatin in combination with 
Cereport, we performed pharmacological studies in conjunction with early 
clinical trials. METHODS: Pharmacokinetic samples were collected from 
eight patients in a phase I study (Cereport 100-300 ng/ kg) and ten 
patients in a phase II study (Cereport 300 ng/kg) . Pharmacokinetic 
parameters for carboplatin were compared with respect to the dose of 
Cereport and with historical controls. RESULTS: Cereport combined with 
carboplatin was well-tolerated, with mild haematological toxicities 
consistent with the target area under the concentration time curve (AUC) 
of 7 mg/ml x min. Although the clearance of carboplatin was within the 
range reported for this drug alone, the addition of Cereport resulted in 

a 

higher than expected carboplatin AUC. This effect was related to the dose 
of Cereport in the phase I study (AUC values 104-133% of target, Spearman 
rank correlation coefficient = 0.71, P < 0.001). The higher than expected 
AUC value was confirmed in the phase II study (AUC values 106-189% of 
target) . CONCLUSIONS: Co-administration of Cereport with carboplatin may 
result in a greater than predicted AUC. The mechanism of this possible 
interaction remains to be determined, although this did not result in any 
increased toxicity. Thus, the clinical potential of this combination in 
the treatment of brain tumours warrants further investigation. 
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AB In previous studies', we demonstrated that in ANG Il-treated rats, 
prevention of cardiac hypertrophy (CH) by enalapril was blunted by 
bradykinin (BK) blockade by Hoel40. The putative role of BK was assessed 
by chronic exogenous BK infusion and in 4 6 male Sprague-Dawley rats 
infused with ANG II. ANG II (200 ng/kg/min) alone and associated with BK 
at low (BKlow, 15 ng/kg/day) , mid (BKmid, 100 ng/kg/day) and high doses 
(BKhigh, 100 ng/kg/min) were delivered by Alzet osmotic pumps for 10 days 
and compared to control animals (Veh) . Values of systolic arterial 
pressure (SAP, mmHg) in conscious rats and heart weight (HW, mg/g bw) at 
the end of the study are reported below. Results were submitted to ANOVA 
and are expressed as mean +/- SEM. 
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AB The nonapeptide bradykinin (BK) has been implicated as the mediator of 
the 

beneficial effect of angiotensin-converting enzyme inhibitors on 
insulin-stimulated glucose transport in insulin-resistant skeletal 
muscle . 

In the present study, the effects of chronic in vivo BK treatment of 

obese 

Zucker (fa/fa) rats, a model of glucose intolerance and severe insulin 
resistance, on whole body glucose tolerance and skeletal muscle glucose 
transport activity stimulated by insulin or contractions were 
investigated. BK was administered subcutaneously (twice daily at 40 
microg/kg body wt) for 14 consecutive days. Compared with a 
saline- treated 

obese group, the BK-treated obese animals had significantly (P < 0.05) 
lower fasting plasma levels of insulin (20%) and free fatty acids (26%), 
whereas plasma glucose was not different. During a 1 g/kg body wt oral 
glucose tolerance test, the glucose and insulin responses [incremental 
areas under the curve (AUC) ] were 21 and 29% lower, respectively, in the 
BK-treated obese group. The glucose-insulin index, the product of the 
glucose and insulin AUCs and an indirect index of in vivo insulin action, 
was 52% lower in the BK-treated obese group compared with the obese 
control group. Moreover, 2-deoxyglucose uptake in the isolated 
epitrochlearis muscle stimulated by a maximally effective dose of insulin 
(2 mU/ml) was 52% greater in the BK-treated obese group. 
Contraction-stimulated (10 tetani) 2-deoxyglucose uptake was also 
enhanced 

by 35% as a result of the BK treatment. In conclusion, these findings 
indicate that in the severely insulin-resistant obese Zucker rat, chronic 



in vivo treatment with BK can significantly improve whole body glucose 
tolerance, possit]^kas a result of the enhanced in^fc in- stimulated 
skeletal muscle g^Rose transport activity observ^Bln these animals. 
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AB This study has investigated the oral activity, following intragastric 

administration, of three potent and long-acting peptide-based bradykinin 
antagonists, HOE-140, B9430, and CP-0597, in the anesthetized rat, using 
bradykinin-induced hypotension. Two of the three bradykinin antagonists, 
B9430 and HOE-140, but not CP-0597, were found to be active following 
intragastric administration, producing dose-dependent (1, 3, and 10 

mg/kg) 

and selective inhibition of bradykinin-induced hypotension. At a dose of 
10 mg/kg, the inhibition of bradykinin-induced hypotension occurred 
within 

15 min and lasted for at least 2 h, which was the duration of the 
experiment. HOE-140 and CP-0597, 10 micrograms/kg i.v., produced 
significant inhibition of bradykinin-induced responses that lasted for 60 
min. B9430, 10 micrograms/kg i.v., produced a significantly greater 
inhibition than HOE-140 and CP-0597, this inhibition being significant 

for 

the duration of the experiment (2 h) compared with saline controls. 
Considering the close chemical structure of CP-0597 compared with HOE-140 
and B9430, it is not clear as to why CP-0597 was inactive via the 
intragastric route. This is the first demonstration of the oral activity 
of peptide-based bradykinin antagonists following intragastric 
administration in the rat. 
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AB Using the acute cranial window technique in rabbits under surgical 
anesthesia, we tested the vasoactivity of acetylcholine (ACh, 
10 (-8) -10 (-5) M) , bradykinin (BK, 10 (-8 ) -10 (-5 ) M) , and asphyxia (10% 02, 
9% C02, balance N2 ) after subchronic pretreatment with cocaine. After 
repeated administration of cocaine (20 mg. kg-1 . day-1 sc x 7 days), the 



BK-induced dilation of pial arterioles was reduced by 51%. Previous work 
showed that BK pr^J|ces dilation of pial arteriolej^jDy a 
cyclooxygenase-de|^!dent oxygen radical-mediated itl^^anism and that in 
rabbits the BK-induced dilation is dependent on both vascular and 
nonvascular cyclooxygenase . Selective blockade of vascular 
cyclooxygenase, 

in addition to cocaine treatment, did not produce any greater inhibition 
of the BK-induced dilation. The dilation in response to ACh and asphyxia 
was unaltered by cocaine. Levels of cerebrospinal fluid prostaglandins 
suggest cocaine pretreatment may inhibit cerebral vascular prostaglandin 
production. Together, cerebrospinal fluid prostaglandin and 
vasoreactivity 

data indicate cocaine pretreatment selectively inhibits the vascular 
cyclooxygenase-dependent mechanism mediating the BK-induced dilation. 

This 

decreased response to BK in cocaine-treated rabbits may result from 
decreased oxygen radical production concomitant with decreased vascular 
prostaglandin production. Alternatively, oxygen radical scavenging may be 
increased after cocaine treatment. We speculate that cocaine-induced 
alterations in cerebrovascular function and metabolism may be related to 
the increased incidence of stroke reported to occur in human cocaine 
users . 
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AB The effects of a prolonged administration of bradykinin (BK) and/or 
D-Arg, 

[Hyp3, D-Phe7]-BK, a specific antagonist of BK receptors (BK-A) (daily 
subcutaneous injections of 4 nmol/rat for 6 days) on the function of the 
pituitary-adrenocortical axis were investigated. BK did not change plasma 
aldosterone concentration (PAG), but markedly lowered that of 
corticosterone (PBC) and consequently induced a compensatory 
hypersecretion of ACTH by the pituitary gland. BK-A did not apparently 
affect the function and growth of the adrenal gland, but, when 
administered together with BK, markedly raised both PAC and PBC, and 
provoked a significant atrophy of the adrenal gland, probably due to loss 
of parenchymal cells. Taken together, these rather puzzling findings do 
not appear to provide clear evidence for the involvement of BK in the 
physiological regulation of adrenocortical growth and steroidogenic 
capacity in rats. 
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AB The present study investigated the development of thermal and mechanical 
hyperalgesia following intracerebroventricular (i.e. v.) injections of E. 
coli lipopolysaccharide (LPS) . Hind paw withdrawal to von Frey filament 
stimulation and thermal withdrawal latencies were measured before and up 
to 24 or 48 h following an i.e. v. injection of LPS (dose range: 0.02 — 200 
micrograms) . Thermal and mechanical hyperalgesia were evident by 6 h 

after 

LPS injection. LPS-induced hyperalgesia was reversed by the B2 receptor 
antagonist, HOE 140 {10 — 30 pmol) , when administered i.e. v. but not 
systemically (0.01 — 1 mmol/kg, i.v.). Central co-administration of the Bl 
receptor antagonists, des-Arg9-Leu8 Bk (0.1 — 1 nmol) or des-ArglO HOE 140 
(0.1 — 1 nmol) had no effect on thermal or mechanical hyperalgesia. 
LPS-induced hyperalgesia was also inhibited by indomethacin administered 
either i.e. v. (10 nmol) or i.v. (1 mumol/kg) . These results indicate that 
administration of endotoxin to the CNS induces the development of 
hyperalgesia and that this response involves the activity of kinins, via 
the stimulation of centrally located B2 receptors, and the formation of 
prostanoids. 
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AB To elucidate the role of tachykinins in bronchoconstrietion induced by 

intravenous administration of bradykinin (Bk) , we studied the effects of 
FK224, a neurokinin-1 (NKl) and neurokinin-2 (NK2) receptor antagonist, 

on 

the bronchoconstrietion induced by intravenous (i.v.) administration of 

Bk 

(5-100 micrograms . kg-1) in guinea-pigs. Total pulmonary resistance - (RL) 
was measured using a pressure-volume sensitive body plethysmograph in 
anaesthetized artificially ventilated guinea-pigs pretreated with 
atropine 

(1 mg.kg-1) and propranolol (1 mg.kg-1). In the control group, i.v. 
administration of Bk produced a dose-dependent increase in RL. In animals 
pretreated with FK224, bronchoconstrietion induced by higher doses of Bk 

(10, 50 and 100 micrograms . kg-1 ) was significantly reduced, whilst the 
bronchoconstrietion caused by lower doses of Bk (5 and 7.5 
micrograms . kg-1) was not. Pretreatment with a combination of FK224 and 
indomethacin markedly inhibited the bronchoconstrietion induced by each 
dose of Bk compared with the groups pretreated with FK224 alone. Although 
pretreatment with indomethacin alone significantly reduced RL at a high 
dose of Bk (50 micrograms . kg-1) , the reduction was significantly lower 
than that produced by a combination of FK22 4 and indomethacin. These 
results suggest that intravenous administration of a high dose of 
bradykinin causes bronchoconstrietion both by cyclo-oxygenase products 

and 
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TI [The neuronal reaction of the sensorimotor cortex to stimulation of the 
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AB Reactions of neurons of sensorimotor cortex to stimulation of the "center 
of hunger" in the lateral hypothalamus were studied at the background of 
microiontophoretic application of gastrin, and bradikinin in satiated 
freely behaving rabbits under conditions of presence or absence of free 
access to food. It was shown that food reinforcement essentially changed 
reactions of neurons to electrical stimulation of the lateral 

hypothalamus 

at the background of application of neuropeptides under study. This 
probably led to specific reorganization in the neuronal system which 
underlay the mechanism of interaction between motivation and 
reinforcement 

influences on the neurons. 
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AB OBJECTIVE AND METHODS: Epicardial application of pharmacologic agonists 

has been used to study nociceptive and reflex responses to agents such as 
bradykinin. We utilized a model where intrapericardial bradykinin was 
administered in a closed-chest rat. The procedure allows for reproducible 
administration of microliter doses of pharmacologic agonists in both 
conscious and anesthetized animals. RESULTS: Bradykinin (BK) has been 
shown to produce sympathoexcitatory reflexes when applied to the heart. 

BK 

typically produced a dose-dependent (0.001-10 micrograms) decrease in 
arterial blood pressure and tachycardia in pentobarbital-anesthetized 
rats. In contrast, in alpha-chloralose-anesthetized or awake rats, 
pericardial administration of BK produced a dose-dependent (0.001-10 
micrograms) increase in arterial blood pressure and tachycardia. Maximal 



cardiovascular changes were produced by 1 microgram BK. The maximum 
change 

in arterial presslSffB was +33.6 +/- 9% in awake, +/- 6% in 

chloralose-anesthetized, and -20 +/- 7% in pentobarbital-anesthetized 
rats. In alpha-chloralose-anesthetized rats, tachyphylaxis to pericardial 
administration of 1 microgram BK occurred at 5 and 15, but not at 30 min 
dosing intervals. Administration of the receptor selective B2-antagonist 
D-Arg, [Hyp3,Thi5, 8 D-Phe7]-BK (200 micrograms) or the mixed B2/B1 
antagonist [Thi5, 8 , D-Phe7 ] -BK (200 micrograms), produced similar 
attenuation of the pressor and tachycardia responses to BK. Bilateral 
transection of the cervical vagus nerve, bilateral removal of the 
stellate 

ganglion or ganglion blockade (hexamethonium) , but not administration of 
indomethacin, reduced the magnitude of the tachycardia to BK. Only 
ganglionic blockade significantly reduced the pressor response to BK. 
CONCLUSIONS: These results demonstrate that pericardial administration of 
BK produces a tachycardia and pressor effect in awake and 

alpha-chloralose-anesthetized rats and a tachycardia and depressor effect 
in pentobarbital-anesthetized rats. These responses appear to be mediated 
through activation of BK (presumably B2) receptors on cardiac vagal and 
sympathetic afferents, and may include a direct action of BK on the 
heart. 

This model of pericardial administration of pharmacologic agonists may be 
useful in studies of cardiac pain and reflex responses. 
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AB High density angiotensin converting enzyme (ACE) binding is present in 
the 

perivascular fibrosis involving intramyocardial coronary arteries and the 
microscopic scarring of the myocardium that accompanies chronic 
elevations 

in circulating angiotensin II (Angll) and/or aldosterone (ALDO) . As a 
kininase II, ACE degrades bradykinin. Herein we sought to determine 
whether bradykinin (BK) receptor binding was associated with ACE binding 
in each of these experimental models. BK receptor binding was localized 
and quantified by in vitro, quantitative autoradiography, using 
[125I-Tyr8] BK. In serial sections of the same heart hematoxylin and eosin 
(H&E) and picrosirius red (PSR) staining were utilized to address cardiac 
myocyte injury and fibrosis, respectively. Four experimental groups were 
examined: unoperated, untreated, age/sex matched controls: age/sex 
matched 

uninephrectomized control rats receiving a high sodium diet; animals that 
received Angll (9 micrograms/h sc) for 2, 4 or 6 weeks; and 
uninephrectomized rats on a high sodium diet that received ALDO (0.75 
micrograms/h sc) for similar periods of time. We found: (a) myocardial 
fibrosis, including perivascular fibrosis and microscopic scarring, at 
week 2 of Angll, but not until week 4 or more of ALDO treatment; (b) low 
BK receptor binding in normal ventricles that was increased in scars and 
markedly increased in perivascular fibrosis at week 2 of Angll and each 



increased further at week* 4 and 6 of Angll: (c) low BK receptor binding 
at ^ 

week 2 and 4 week^^f ALDO treatment which became TBPrkedly increased at 
fibrous tissue sites at week 6. BK receptor and ACE binding were 
anatomically coincident and localized to each site of fibrosis in both 
models. The co-location of BK receptor and ACE binding in these models 
raises the prospect that fibrous tissue ACE may utilize BK as substrate 
and BK, in turn, may play a role in fibrous tissue formation. 
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AB 1. The effects of intrathecal (i.t.) pretreatment with selective Bl or B2 
kinin receptor antagonists were studied on the cardiovascular response to 
i.t. injection of bradykinin (BK) in conscious freely moving rats. 2. BK 
(81 pmol) produced an increase in mean arterial pressure (MAP: 9-13 mmHg) 
and decrease in heart rate (HR: 20-30 beats min-1) that reached a maximum 
2 min after injection. 3. The BK-induced cardiovascular responses were 
dose-dependently and reversibly reduced by four antagonists with the 
following rank order of potency: Tyr, D-Arg [Hyp3, D-Phe7 , Leu8 ] -BK = 
D-Arg[Tyr3,D-Phe7,Leu8]-BK = D- Arg [Hyp3, D-Phe7 , Leu8 ] -BK > 
D-Arg[Hyp3,Thi5,D-Tic7, Oic8] -BK (Hoe 140). These compounds failed to 

alter 

the cardiovascular response to i.t. injection of 8.1 nmol of substance P. 
4 . Other compounds acting on the B2 receptor, namely 

D-Arg [Hyp3, Gly6, Leu8] - 

BK, D-Arg [Hyp3,D-Phe7]-BK, D-Arg [ Hyp2 , Thi5, 8 , D-Phe7 ] -BK and 
D-Arg [Hyp3, Gly6,D-Phe7, Leu8] -BK or on the Bl receptor, [Leu8 ] -desArg9-BK, 
did not influence the cardiovascular responses to BK at doses devoid of 
intrinsic activity on MAP and HR. 5. None of the kinin receptor 
antagonists caused motor impairment, respiratory arrest or persisting 
cardiovascular changes. 6. These results confirm that the cardiovascular 
effects induced by i.t. BK are mediated by the activation of a B2 

receptor 

in the rat spinal cord. However, the rank order of potency of antagonists 
does not conform to the classical B2 functional site characterized in 
peripheral tissues . 
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AB We recently showed that acute administration of nicotine in the rat 
decreases bradykinin-induced plasma extravasation and that adrenal 
medullary-derived epinephrine, acting at a beta 2-adrenergic receptor, 
mediates the nicotine effect. Since agents which decrease 
bradykinin-induced plasma extravasation have been associated with 
increased joint injury in a rat model of chronic inflammation 
{experimental arthritis induced by subcutaneous injection of 

Mycobacterium 

butyricum) we examined the effect of chronic nicotine on both plasma 
extravasation and the severity of joint injury. In normal rats, 
bradykinin-induced plasma extravasation was decreased after nicotine 
administered both by repeated injection (10 (-2) mg/kg, s.c, once per h 
for 4 h) and by continuous long-term infusion (subcutaneous mini-osmotic 
pump; 1.5 X 10(-3) mg/kg per h for 30 days). Nicotine-induced inhibition 
of bradykinin-induced plasma extravasation did not show tachyphylaxis. In 
rats with arthritis, chronic administration of nicotine also produced a 
decrease in bradykinin-induced plasma extravasation. This effect of 
chronic nicotine in the arthritic rats was antagonized by 
co-administration of hexamethonium (a nicotinic receptor antagonist) , by 
surgical removal of the adrenal medulla, or by co-administration of 
ICI-118,551 (a beta 2-adrenoceptor antagonist). Chronic administration of 
nicotine decreased the latency to the onset of arthritis and, in a 
dose-dependent manner, led to an increase in the radiographic joint 
injury 

score. (ABSTRACT TRUNCATED AT 250 WORDS) 
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AB 1. The present study was performed in anaesthetized, artificially 

ventilated, open-chested rabbits to examine whether (a) the rapidly 
adapting receptors of the airways were stimulated by exogenously 
administered bradykinin, and (b) if this sensitivity could be enhanced by 
the angiotensin-converting-enzyme inhibitor, enalapril. 2. Rapidly 
adapting receptor activity (n = 8) was recorded from the cervical vagus. 
Bradykinin was injected intravenously (0.25-1.0 microgram/kg) and a 
dose-response curve relating receptor activity to bradykinin was 

elicited. 

In the control state, the threshold dose of bradykinin required for 
stimulation of rapidly adapting receptors was 0.53 +/- 0.11 microgram/kg. 
Five minutes after the administration of enalapril maleate (2 mg 
intravenously) , the dose-response curve was shifted to the left 
significantly (P < 0.01). 3. In seven other rapidly adapting receptors, 
enalapril (2 mg) increased the resting activity significantly (P < 0,05) 
over a period of 60 min. This increase was significantly different from 
the spontaneous variation in neural activity of rapidly adapting 
receptors 

(n = 7) recorded over a period of 60 min. 4. Bradykinin either alone 
(0.25-1.0 microgram/kg) or in the presence of enalapril did not stimulate 
the slowly adapting receptors (n = 5) of the airways. 5. These results 
show that (a) exogenous bradykinin stimulates the rapidly adapting 



receptors, (b) the sensitivity of rapidly adapting receptors to 

bradykinin 0^ 

is enhanced by en^W&pril and (c) enalapril increa^^the resting activity 
of rapidly adapting receptors. It is suggested that the cough reported 
after the administration of enalapril may be due to stimulation of 

rapidly 

adapting receptors of the airways. 
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TI [Comparative study of the nociceptive reactions when bradykinin 
is administered in different receptor areas to waking animals] . 
Sravnitel ' noe izuchenie notsitseptivnykh reaktsii pri wedenii 

bradikinina 

v raznye retseptornye zony bodrstvuiushchim zhivotnym. 
AU Panov A V 
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TI Intracerebroventricularly adzciinistered bradykinin 

augments carrageenan-induced paw oedema in rats. 
AU Bhattacharya S K; Mohan Rao P J; Das N; Das Gupta G 

CS Department of Pharmacology, Banaras Hindu University, Varanasi, India.. 
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AB Intracerebroventricular (i.e. v.) administered bradykinin (2.5 and 5.0 

micrograms/rat) was found to augment carrageenan-induced acute paw oedema 
throughout the 4 h post-carrageenan observation period. The effect was 
statistically significant with the higher dose. The pro-inflammatory 
effect of i.c.v. bradykinin was antagonized following pretreatment with 
hemicholinium and atropine ethoiodide administered i.c.v., drugs that 
reduce central cholinergic activity. Similarly, central administration of 
drugs that inhibit the synthesis of eicosanoids, hydrocortisone, 
diclofenac and paracetamol, also attenuated the pro-inflammatory effect 

of 

bradykinin. The findings indicate that the inflammation-promoting effect 
of centrally administered bradykinin involves the central prostaglandin 
and cholinergic neurotransmitter systems. 
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TI Natriuretic and vasodilating activities of intrarenally 
administered atriopeptin II, substance P and bradykinin 
in the dog. 

AU DeFelice A F; Brousseau A 

CS Sterli-ng-Winthrop Research Institute, Department of Pharmacology, 

Rensselaer, New York. . 
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AB The mechanism of the diuretic effect of atrial natriuretic factor is 

unclear. In this study, we compared the renal vasodilating and diuretic 
effects of renal arterial infusions of rat atriopeptin II in anesthetized 
dogs to see if natriuresis and increases in total renal blood flow were 
associated. The vasodilators substance P and bradykinin also were tested. 
Volume (V) , Na+ and K+ concentration and Na+ and K+ content (UNaV; UkV) 



of 



UNaV 



of 



urine from the infused and contralateral kidneys (IK; CK) were measured 

well as mean total renal blood flow (RBF) of the IK. Atriopeptin II 
(30-1000 ng/kg/min) slightly promoted RBF by up to 20%, but raised V, 

and UkV by a maximum of 79, 190 and 100%, respectively. Substance P 
(0.01-30 ng/kg/min) raised RBF of IK by a maximum of 59%, reduced mean 
blood pressure by 26% and had a biphasic effect on IK excretion: V, UNaV 
and UkV were increased maximally by 105, 154 and 42% at 1.0 ng/kg/min, 
whereas progressively less diuresis, natriuresis and kaliuresis occurred 
at higher (hypotensive) doses. CK excretion was unchanged. Bradykinin 
(1-100 ng/kg/min) raised RBF, V, UNaV, and UkV of IKs by a mean maximum 



97, 70, 201 and 47%, respectively, with no changes in mean blood pressure 
or CK excretion. The natriuretic and hyperemic effects of nonhypotensive 
doses of each peptide were significantly correlated. However, atriopeptin 
II uniquely promoted Na+ excretion, but not RBF at the lowest, dose 
tested, 

and, after 10 min washout of the 1000-ng/kg/min dose, and did not 
appreciably promote RBF after 10 min of infusion. It also caused CK 
diuresis. (ABSTRACT TRUNCATED AT 250 WORDS) 
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TI Hyperthermic effect of centrally administered bradykinin 

in the rat: role of prostaglandins and serotonin. 
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AB Intracerebroventricularly administered bradykinin (2.5, 5 and 10 

micrograms/rat) produced a dose-related increase in the rectal 
temperature 

of adult Wistar strain albino rats. The bradykinin-induced hyperthermia 
was significantly attenuated following pretreatment of the animals with 
pharmacological agents which selectively reduce rat brain serotonin or 
prostaglandin (PG) activity. These findings, and those of earlier reports 
emanating from this laboratory which indicate that centrally administered 
bradykinin augments rat brain serotonin and PGE2 activity, suggest the 
involvement of PGs and serotonin in the hyperthermic action of bradykinin 
in this species. 
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bradykinin in rat: role of putative neurotransmitters. 
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AB Intracerebroventricular (ICV) administration of bradykinin (5, 10 and 20 
micrograms) produced a dose-related increase in the concentration of 
serotonin in rat brain. The maximum increase was observed after 15 min of 
bradykinin administration. Thereafter, the augmented levels of serotonin 
declined and tended to come to normal value after 60 min. Bradykinin (20 
micrograms) significantly increased the concentrations of serotonin 
specifically in cortex, hypothalamus, midbrain and pons-medulla but not 

in 

cerebellum and spinal cord. The time course of increase and subsequent 
decline of regional concentrations of serotonin in brain were similar to 
that noted with bradykinin-induced changes in serotonin levels in whole 
brain. Bradykinin (5, 10 and 20 mg, ICV) increased the concentration of 
prostaglandin E2 (PGE2) but not of PGF2 alpha of rat brain. The time 
course of bradykinin-induced changes in PGE2 concentrations were similar 
to the effects of bradykinin on the levels of serotonin in rat brain. The 
inhibitors of PG synthesis, hydrocortisone, diclofenac and paracetamol, 
antagonized the bradykinin-induced increase of serotonin in rat brain. 
These results have provided support for the contention that PGs may 
presumably mediate some of the central actions of bradykinin and that 
bradykinin-induced augmentation of central serotonergic activity could 
possibly account for PGE2-induced modulation of rat brain serotonin. 
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AB Bombesin (BO, 100 ng) , bradykinin (BR, 10 microgram) , or 
methionine-enkephalin {EN, 10 microgram) was administered 
intracerebroventricularly to adult male rats at an environmental 
temperature of 4 degrees C, 22 degrees C, or 35 degrees C, and rectal 

(Tre) and tail-skin (Tsk) temperatures were monitored for 5 hours. At 4 
degrees C and 22 degrees C BO-treated animals developed acute hypothermia 

(max delta Tre=-3.25 degrees C and -2.71 degrees C, respectively) which 
persisted for 2 hours (p less than 0.05). At 22 degrees C and at 300 min 
post-injection, BO-treated animals became significantly (p less than 

0.05) 

hyperthermic (deltaTre = +1.28 degrees C) when compared to controls. 

While 

BR had no effects at 22 degrees C, en-injected rats demonstrated 
significant (p less than 0.05) hyperthermia from 180 min through 300 min 
(delta Tre=+1.40 degrees C) . At 22 degrees C both BO and, surprisingly, 

EN 

increased Tsk (e.g. delta Tsk =+ 3.49 degrees C and +2.01 degrees C at 

60 

min) . At 35 degrees C EN elicited hyperthermia which was significantly (p 
less than 0.05) increased from time 0 at all sampling time (mean delta 

Tre 

-+ 1.85 degrees C) and from control levels at 300 min (delta Tre =+1.07 
degrees C, p less than 0.05). BO again caused a significant (p less than 
0.05, BO vs control, 30 min) decrement (delta Tre =-1.22 degrees C) 
followed by increments (p less than 0.05) from 12-0-300 min. We conclude 
that the hypothermic effect of BO is dependent upon environmental 
temperature, partially caused by vasodilation, and possible biphasic in 
nature; EN treatment generally elicits hyperthermia under these 
conditions 

while BR produced no effects on thermoregulation. 
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on the impulse activity of afferent sympathetic unmyelinated fibers with 
left ventricular endings in the cat. 
AU Lombardi F; Delia Bella P; Casati R; Malliani A 
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AB In anesthetized and artificially ventilated cats, we recorded the impulse 
activity of 23 afferent sympathetic unmyelinated fibers with left 
ventricular endings, dissected from the left sympathetic rami T3 and T4 . 
All fibers displayed a spontaneous discharge at a rate of 0.79 +/- 0.2 
(mean +/- SE) impulses/sec. During constriction of the thoracic aorta, 

the 

discharge increased to 1.92 +/- 0.2 impulses/sec During myocardial 
ischemia, produced by interruption of left main coronary artery 
perfusion, 

supplied through an extracorporeal pump, the impulse activity increased 

to 

1.73 +/- 0.3 impulses/sec. The mean latency for this excitation was 16.5 
+/- 1.5 sec. The intracoronary administration of bradykinin (5 and 10 
ng/kg) elicited a marked increase in impulse activity that, following 5 
ng/kg, reached 2.06 +/- 0.2 impulses/sec, after a latency of 18 +/- 2 sec 
and in absence of significant hemodynamic changes. Myocardial ischemia 

and 

bradykinin never revealed the existence of silent afferent fibers 
included 

in the split nerve strand. The results obtained with this experimental 
model indicate that the ventricular endings of these afferent sympathetic 
unmyelinated fibers act as "polymodal" receptors. We hypothesize that the 
peripheral mechanism for cardiac nociception involves intensive 
excitation 

of fibers discharging spontaneously and not recruitment of silent fibers 
which are purely nociceptive in function. 
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TI [Augmentation of tonus of the muscles of the during 

administration of ^Sadykinin into the subarachnoid^^ 

spaces in rats] . 
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II, bradykinin and eledoisin on arterial blood pressure, 
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TI [Behavior of vascular resistance of the hind leg of the rabbit after 
administration into the femoral artery of microdoses of 
bradykinin. Study of the dose-effect relationship] . 
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AB Angiotensin conve^|ng enzyme inhibitors (ACEIs) a^^a cornerstone of 

treatment of hype^Insion and heart failure yet thSff mechanism of action 
is still debated. This study was designed to test whether the ACEI 
captopril increases skin microvascular blood flow by a 

bradykinin-dependent mechanism. Local changes in microvascular blood flow 
were measured in the skin of rabbits and of human volunteers using a 

laser 

Doppler flow probe. Captopril injected intradermally increased skin blood 
flow over the dose range of 10 (-12 ) -10 ( -8 ) mol site in rabbits and 
humans . 

In both species the response was abolished by coinjecting either a 
nitric oxide synthase (NOS) 

inhibitor or a cyclooxygenase inhibitor. Intradermal bradykinin also 
increased rabbit skin microvascular blood flow; at 10 (-11) mol site it 
increased mean +/- SE basal blood flow by 88 +/- 12%. The responses to 
bradykinin or captopril were abolished by coinjecting a bradykinin 
antagonist, a specific bradykinin B2 receptor 
antagonist, or inhibitors of NOS or cyclooxygenase. 

Injecting a specific angiotensin II receptor antagonist at a dose that 
antagonized the constrictor effects of exogenous angiotensin II did not 
cause a significant increase in rabbit skin blood flow. This suggests 

that 

endogenous angiotensin II does not influence microvascular blood flow in 
this model. The results indicate that captopril increases skin 
microvascular blood flow in rabbits and humans secondary to an increase 

in 

endogenous tissue bradykinin; this stimulates B2 receptors with 
subsequent 

release of prostaglandins and nitric oxide. ACEIs may increase 
microvascular perfusion by a bradykinin-dependent mechanism. 
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ANSWER 142 OF 243 MEDLINE 
96428957 MEDLINE 



ON 96428957 

TI Bradykinin and changes in microvascular permeability in the hamster cheek 

pouch: role of nitric oxide. 
AU Feletou M; Bonnardel E; Canet E 

CS Department de Pneumologie, Institut de Recherches Servier, Suresnes, 
France . 

SO BRITISH JOURNAL OF PHARMACOLOGY, (1996 Jul) 118 (6) 1371-6. 

Journal code: BOO. ISSN: 0007-1188. 
CY ENGLAND: United Kingdom 
DT Journal; Article; (JOURNAL ARTICLE) 
LA English 
FS Priority Journals 
EM 199704 
EW 19970402 

AB 1. The objective of this study in the hamster cheek pouch was to 

investigate the role of nitric oxide in bradykinin-induced microvascular 
leakage. The cheek pouch microcirculatory bed of the anaesthetized 

hamster 

was directly observed under microscope and vascular leakage was evidenced 
by dextranf luorescein isothiocyanate ( FITC-dextran) extravasation. 2. 
Bradykinin superfusion (but not [des-Arg9 ] -bradykinin up to 3 x 10 (-6) M) 
induced an increase in microvascular permeability (log EC50: -6.5 +/- 

0.4) 

which was exclusively located on the post-capillary venule. Plasma 
extravasation was blocked by intravenous pretreatment with Hoe 140, a 
bradykinin B2 receptor antagonist 

(estimated log ID50: -9.5 +/- 0.2). 3. The effects of bradykinin (3 x 
10 (-7) M) superfusion were partially but significantly inhibited by 
indomethacin (10 (-5) M, P < 0.05) and abolished by pretreatment with 
L-nitro-arginine (L-NOARG; 10(-5) M) . 4. Acetylcholine (10(-6) M, which 
releases endothelial nitric oxide (NO), and sodium nitroprusside (10 (-6) 
M, a nitrovasodilator ) superfusion did not induce any changes in 
permeability, per se. Cromakalim (10 (-5) M, a potassium channel opener) 
superfusion induced a moderate but significant plasma extravasation. 5. 
The effects of bradykinin, blocked by L-NOARG pretreatment, were restored 
by the co-perfusion of either sodium nitroprusside or cromakalim. 
Conversely vasoconstriction, produced by a stable analogue of thromboxane 
A2 (U46619, 3 x 10 (-7) M) , inhibited the increase in permeability 
produced 

by bradykinin. 6. The measurement of arteriolar diameter showed that 
bradykinin induced a vasodilatation which was blocked by L-NOARG. L-NOARG 
in itself was a powerful vasoconstrictor. Sodium nitroprusside and 
cromakalim, in the presence of L-NOARG, were able to restore the 
inhibited 

vasodilator response to bradykinin. 7. These results suggest: (1) 
bradykinin-induced microvascular leakage is mediated by bradykinin B2 
receptor activation; (2) the increase in permeability is due to two 
different independent phenomena, i.e. post-capillary venular endothelial 
gap formation and arteriolar vasodilatation which increases the 
post-capillary venular transmural pressure: (3) NO is only involved in 

the 

arteriolar dilatation component of the bradykinin-induced increase in 
microvascular permeability. 
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ANSWER 337 OF 417 MEDLINE 
75171890 MEDLINE 



DN 75171890 

TI Effect of intracerebroventricular bradykinin and related peptides on 

rabbit operant behavior. 
AU Melo J C; Graeff F G 

SO JOURNAL OF PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS, (1975 Apr) 193 (1) 
1-10. 

Journal code: JP3 . ISSN: 0022-3565. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 197510 

AB The dose-effect relationships of intraventricularly injected bradykinin, 
Gly-Arg-Met-Lys-bradykinin (GAML-bradykinin) , synthetic substance P and 
angiotensin II on lever-lifting behavior of rabbits in a 

variable-interval 

(VI) 72-second schedule of sweetened water presentation were determined. 
All peptides used caused dose-dependent decreases in overall rates of VI 
responding during the experimental session in the following order of 
potency: angiotensin II greater than bradykinin = substance P greater 

than 

GAML-bradykinin. The angiotensin II dose-effect curve was less steep than 
those of the other peptides. The administration of nearly equimolar doses 
of the bradykinin potentiating peptides, BPP5a and BPP9a, slightly 
decreased overall VI response rates and caused a 10- to 20-fold 
potentiation of the rate-decreasing effect of bradykinin on VI 
responding. 

Both angiotensin II and bradykinin caused pauses in responding of 
dose-dependent duration at the beginning of the experimental session that 
were followed by normal VI responding. The effect of GAML-bradykinin on 

VI 

performance was similar to that of bradykinin and angiotensin II but had 



delay of onset of 3 to 6 minutes. In contrast, substance P caused actual 
decreases in response output and pauses of variable duration interspersed 
between periods of regular VI responding. At the doses used, both 
bradykinin-potentiating peptides caused uniform decreases in VI 
responding 

throughout the experimental session. Gross behavioral changes caused by 
the peptides were also observed. After the intraventricular injection of 
bradykinin or GAML-bradykinin, rabbits showed decreased motility, ptosis, 
miosis and lowered ears; after angiotensin II, animals remained 
motionless 

but with wide open eyes, fully raised ears and no miosis. In turn, 
substance P caused restlessness and increased locomotion. These results 
together with reported evidence on other powerful central actions of 
bradykinin, angiotensin and substance P and on the existence of 
components 

of their releasing and destroying enzymatic systems in the brain suggest 
that linear peptides may play a role in the functioning of the central 
nervous system. 
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8 ANSWER 340 OF 417 MEDLINE 
AN 75139690 MEDLINE 
DN 75139690 

TI The effects of trypsin digested globulin degradation products (TDPG) on 

the activity of central nervous system. 
AU Wisniewski K; Tarasiewicz S; Mackowiak J; Buczko W; Moniuszko- Jakoniuk J 
SO PHARMACOLOGY, (1974) 12 (6) 321-30. 

Journal code: P43. ISSN: 0031-7012. 
CY Switzerland 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 197508 

AB Studies on trypsin-digested globulin degradation products given to rats 

intraperitoneally or intraventricularly, revealed psychodepressive 
effects 

on the central nervous system. Peptides with a molecular weight of 
approximately 1,3000 were the most active. 



L8 ANSWER 341 OF 417 MEDLINE 
AN 75135124 MEDLINE 
DN 75135124 

TI Central site of the hypertensive action of bradykinin. 
AU Correa F M; Graeff F G 

SO JOURNAL OF PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS, (1975 Mar) 192 (3) 
670-6. 

Journal code: JP3 . ISSN: 0022-3565. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 197508 

AB The intraventricular injection of 1 mug of bradykinin (BK) in rats 

anesthetized with urethane (1.5 g/kg i.p.) caused an increase in mean 
arterial blood pressure with little or no change in pulse pressure or 
heart rate. A similar hypertensive response followed the local 
administration of 0.5 mug of BK at the pars ventralis of the lateral 
septal area, whereas local application at other subcortical regions, 

known 

to be involved in cardiovascular regulation, caused no effect. Injections 
of 0.5 or 1 mug of synthetic substance P or 1 mug of 9-desarginine- 
bradykinin at the pars ventralis of the lateral septal area caused no 
change in blood pressure. In addition, bilateral electrolytical lesions 
placed in the lateral septal area either markedly reduced or completely 
blocked the pressor response to intraventricular BK. These results 
suggest 

that the pars ventralis of the lateral septal area is involved in the 
pressor action of BK in the central nervous system. They also indicate 
that this brain region responds fairly specifically to BK and that local 
vascular changes are unlikely to be involved in the mediation of the 
central action of BK. 
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L8 ANSWER 10 OF 40 CA COPYRIGHT 2001 ACS 
AN 120:125955 CA 

TI EDRF-like actions of homoarginine oligopeptide 

AU Gu, MingDi; Peng, ShiQi; Jiang, XiuRong; Guo, XueQing; Cai, MengShen; 

Zhang, Li; Dong, ShuYun; Zhang, LianYuan; Tang, ChaoShu 
CS Nat. Lab. Nat. Bionimetic Drugs, Beijing Med. Univ., Beijing, 100083, 

^ 

,Sl5'^PfSg?" NatT^^ (1993) , 3(2), 155-9 J) 

DT Journal 
LA English 

AB Based on the advances in research on endothelium derived relaxing factor 
(EDRF) , a homoarginin e oligop eptide was designed and synthesized. Its 
vasodilation and depressor '"ac^i'ons^on Wistar rats were obsd. , and the 
effects have been found to be independent of the vascular endothelium. 
The strong EDRF-like action of the oligopeptide provides an excellent 

lead 

compd. for structure-activity relationship (SAR) studies of homoarginine 
and derivs. 
CC 2-10 (Mammalian Hormones) 

ST EDRF arginine dipeptide; endothelium derived relaxing 

factor homoarginine dipeptide 
IT Blood pressure 

(arginine and arginylarginine effect on, EDRF-like activity in 

relation 

to) 

IT Heart 

(rate of, .arginine and arginylarginine effect on, EDRF-like activity 

in 

relation to) 
IT Artery 

(aorta, endothelium, vasoconstriction by arginine and arginylarginine 
independent from) 
IT 74-79-3, L-Arg, biological studies 
RL: BIOL (Biological study) 

(blood pressure and heart rate response to, EDRF-like actions of 
arginylarginine in relation to) 
IT 90880-94-7, EDRF 

RL: BIOL (Biological study) 

(homoarginine oligopeptide biol. activity in comparison with) 
IT 15483-27-9P, Arg-Arg 

RL: SPN (Synthetic preparation); PREP (Preparation) 
(prepn. and EDRF-like activity of) 
IT 79141-07-4P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation) 

(prepn. and deprotection of) 
IT 153088-42-7P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation) 

(prepn. and reaction with protected arginine) 
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TI Inhibition of the release of endothelium- derived relaxing factor in vitro 
and in vivo by dipeptides containing NG-nitro-L-arginine 

AU Thiemermann, Christoph; Mustafa, Marina; Mester, P. Achim; Mitchell, Jane 
A.; Hecker, Markus; Vane, John R. 

CS Med. Coll., St. Bartholomew's Hosp., London, ECIM 6BQ, UK 

SO Br. J. Pharmacol. (1991), 104(1), 31-8 
CODEN: BJPCBM; ISSN: 0007-1188 

DT Journal 

LA English 

AB It was shown that dipeptides contg . NG-ni tro -L- arqinine (N02Arg) inhibit 
the biosynthesis of endothelium-derived relaxing factor (EDMJ) in vitro 
and in vivo. In anesthetized rats, i.v. administration at (l-j30 mg kg-1 

the Me ester of N02Arg, N02-Arg-L-phenylalanine (N02Arg-Phe) , 
L-alanyl-N02Arg (Ala-N02Arg) , or N02_Ar£:i:::a£2inin (N02Arg-Arg) produced 
dose-related i ncreases in mean a rterial blood^pressu re (MABP) which were 
unaffected by D-arginine (D-Arg; 20 mg kg-1 min-1 for 15 min) , but 
prevented by co-infusions of L-arginine (L-Arg; 20 mg kg-1 min-1 for 15 
min) or by their parent dipeptides . N02Arg Me ester, N02Arg-Phe Me 
ester, 

or Ala-N02Arg Me ester (10 mg ,kg-l, i.v.) also inhibited the redn. in 

MABP 

caused by the endothelium-dependent vasodilator, acetylcholine (30 .mu.g 
kg-1 min-1 for 3 min), but not those inhibited by glyceryl trinitrate (20 
.mu.g kg-1) min-1 for 3 min) or iloprost (6 .mu.g kg-1 min-1 for 3 min) 
which act directly on the vascular smooth muscle. Moreover, N02Arg Me 
ester, N02Arg-Phe Me ester, or J ^2Arq-Arg Me est er ( 100 .mu.H ) inhibited 
the acetylcholine-induced relaxation of rabbit aortic_strip s , and 
N02Arg-Phe Me ester (30 .mu.M) blocked the stimulated (bradykinin, 30 
pmol) release of EDRF from bovine aortic endothelial cells grown on 
microcarrier beads. In endothelial cells grown in .L-Arg-def icient 
medium, 

L-Arg-contg. dipeptides such as L-Arg-L-Phe, L-Ala-L-Arg, or L-Arg-L-Arg 
increased both the basal and simulated release of EDRF. Moreover, the 
L-Arg contg. dipeptides, but not their N02Arg analogs, were rapidly 
cleaved by these cells. Thus, dipeptides contg. N02Arg can directly 
interfere with the biosynthesis of EDRF in vitro and in vivo. Moreover, 
the potentiation of EDRF release from endothelial cells deprived of L-Arg 
by dipeptides contg. L-Arg suggests that such peptides may serve as an 
addnl. or alternative substrate for the biosynthesis of EDRF. 
CC 13-7 (Mammalian Biochemistry) 

ST nitroarginine peptide endothelium derived relaxing factor 
IT Artery, metabolism 

(aorta, endothelium, arginine and nitroarginine peptides metab. by) 
IT Peptides, biological studies 
RL: BIOL (Biological study) 

(di-, nitroarginine-contg. , EDRF release by aorta endothelium 
inhibition by) 
IT 75691-50-8 137461-06-4 137461-07-5 
RL: BIOL (Biological study) 

(endothelium-derived relaxing factor release inhibition by, 
hemodynamics in rat in relation to) 
IT 2047-13-4 '15483-27-9, Arginyl-arginine 16709-12-9 104104-47-4 
137461-08-6 137461-09-7 

RL: BPR (Biological process); BIOL (Biological study); PROC (Process) 
(metab. of, by vascular endothelium) 
IT 90880-94-7, Endothelium-derived relaxing factor 



RL: BIOL (Biological study) 

(release of, ni^^arginine-contg . peptides inhitj^^on of) 
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TI Inhibition of nitric oxide synthase isoforms by amino 
dipeptides 

IN Silverman, Richard B.; Huang, Hui; 

PA Northwestern University, USA 

SO PCT Int. Appl., 27 pp. 
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Zhang, Henry Q. 
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Methods and compns . for inhibiting at least one is, 

Pharmaceutical compns . 



19980408 
IE, IT, LU, MC, NL, 
19980408 



of nitric oxide 
derivs. of 




synthase are provided, 
arginine 

as well as dipeptides and dipeptide analogs that contain nitroarginine or 
another unnatural amino acid. Compns. can be used to selectively inhibit 
particular isoforms of nitric oxide synthase. N. omega . -propyl-L-arginine 
was a potent and selective competitive inhibitor of neuronal nitric oxide 
synthase (nNOS) from bovine brain. Its Ki for. inhibition of nNOS is 3158 
times lower than that for inhibition of recombinant murine macrophage NOS 
(iNOS) and 149 times lower than that for inhibition of recombinant bovine 
endothelial NOS (eNOS) . 
IC ICM A61K038-05 
CC 1-12 (Pharmacology) 

Section cross-reference ( s ) : 7, 34, 63 
ST nitric oxide synthase inhibitor dipeptide; amino acid inhibitor nitric 

oxide synthase 
IT Peptides, biological studies 

RL: BPR (Biological process); THU (Therapeutic use); BIOL (Biological 
study); PROC (Process); USES (Uses) 

(amides, dipeptides; inhibition of nitric oxide synthase isoforms by 
amino acids and dipeptides) 
IT Peptidomimetics 

(dipeptides; inhibition of nitric oxide synthase isoforms by amino 
acids and dipeptides) 
IT Peptides, biological studies 

RL: BPR (Biological process); THU (Therapeutic use); BIOL (Biological 
study); PROC (Process); USES (Uses) 

(esters, dipeptides; inhibition of nitric oxide synthase isoforms by 
amino acids and dipeptides) 
IT Structure-activity relationship 

(inhibition of nitric oxide synthase isoforms by amino acids and 
dipeptides ) 
IT Neurons 

Vascular endothelium 

(nitric oxide synthase isoform of; inhibition of nitric oxide synthase 
isoforms by amino acids and dipeptides) 
IT Dipeptides 



RL: BPR (Biological process); THU (Therapeutic use^; BIOL (Biological 
study); PROC (PrqJfcs); USES (Uses) 

(unnatural amin^acid-contg . ; inhibition of nitrSTc oxide synthase 

isoforms by amino acids and dipeptides) 
IT ;\mino acids, biological studies 

RL: BPR (Biological process); THU (Therapeutic use); BIOL (Biological 
study); PROC (Process); USES (Uses) 

(unnatural; inhibition of nitric oxide synthase isoforms by amino 

acids 

and dipeptides) 

IT 63-91-2, Phenylalanine, biological studies 70-26-8, Ornithine 

305-62-4, 2, 4-Diaminobutanoic acid 515-94-6, 2, 3-Diaminopropanoic acid 
2149-70-4 66036-77-9 137433-32-0 

RL: BPR (Biological process); THU (Therapeutic use); BIOL (Biological 
study); PROC (Process); USES (Uses) 

(in dipeptide; inhibition of nitric oxide synthase isoforms by amino 

acids and dipeptides) 
IT 125978-95-2, Nitric oxide synthase 

RL: ADV (Adverse effect, including toxicity); BPR (Biological process); 
BIOL (Biological study); PROC (Process) 

(inhibition of nitric oxide synthase isoforms by amino acids and 
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(inhibition of nitric oxide synthase isoforms by amino acids and 
dipeptides) 

IT 2577-94-8, Methyl-L-arginine 88855-11-2 215605-72-4 215605-74-6 
215605-75-7 

RL: BAC (Biological activity or effector, except adverse) ; BPR 
(Biological 



process); PRP (Properties) ; THU (Therapeutic use ) ,^£IOL (Biological 
study); PROC (Prd^^s); USES (Uses) 

(inhibition o^^n.tric oxide synthase isoforms by amino acids and 

dipeptides) 
215605-54-2 

RL: BPR (Biological process); PRP (Properties); THU (Therapeutic use) 
BIOL (Biological study); PROC (Process); USES (Uses) 

(inhibition of nitric oxide synthase isoforms by amino acids and 

dipeptides ) 
74-79-3D, L-Arginine, derivs. 

RL: BPR (Biological process); THU (Therapeutic use); BIOL (Biological 
study); PROC (Process); USES (Uses) 

(inhibition of nitric oxide synthase isoforms by amino acids and 

dipeptides ) 



